Identification by functional proteomics of a deubiquitinating/deNeddylating enzyme in Plasmodium falciparum.
Ubiquitination is a post-translational modification implicated in a variety of cellular functions, including transcriptional regulation, protein degradation and membrane protein trafficking. Ubiquitin and the enzymes that act on it, although conserved and essential in eukaryotes, have not been well studied in parasites, despite sequencing of several parasite genomes. Several putative ubiquitin hydrolases have been identified in Plasmodium falciparum based on sequence homology alone, with no evidence of expression or function. Here we identify the first deubiquitinating enzyme in P. falciparum, PfUCH54, by its activity. We show that PfUCH54 also has deNeddylating activity, as assayed by a mammalian Nedd8-based probe. This activity is absent from mammalian homologues of PfUCH54. Given the importance of parasitic membrane protein trafficking as well as protein degradation in the virulence of this parasite, this family of enzymes may represent a target for pharmacological intervention with this disease.